Summary. After administration of hCG and PMSG to male echidnas (in nonbreeding state) the testis to body weight ratio increased 3-fold and the diameter of the seminiferous tubules doubled, but spermatogenesis was not induced.
Introduction
Monotremes are the most conservative of the mammals, having affinities with both reptiles and eutherian mammals. The living representatives of the families Ornithorhynchidae (platypus) and Tachyglossidae (echidna) differ from each other in appearance because of their adaptations to different modes of life, but their fundamental organization has probably changed little since early Mesozoic times.
Although it is known that the platypus secretes substantial amounts of testosterone (Carrick & Cox, 1973) no similar reports are available for the echidna. Under natural conditions echidnas undergo seasonal breeding activity (Griffiths, 1968) , but as far as we are aware breeding does not occur in captivity. Male In eutherian mammals testicular steroidogenesis is largely stimulated by luteinizing hormone (LH), whereas follicle-stimulating hormone (FSH) is required for the control of spermatogenesis (Setchell & Hinton, 1973) . Reptiles, unlike mammals, do not distinguish between these two gonadotrophins and respond to LH or FSH by an increase in steroid production (Tsui & Licht, 1977 (Weiss, 1973 To account for procedural losses of the major products 100 µg androstenedione and 100 µg 17ct-hydroxyprogesterone were added to the incubation mixture before extraction. Losses for conversion products without added carrier were assumed to be the same as for fractions with carrier subjected to similar analytical procedures. The extraction procedures were as previously described (Weiss, 1973) .
The following chromatography systems were used: L/80; LB 53/80 (Bush, 1961) (Weiss, 1973; Bourne & Seamark, 1978) .
Final evidence for radiochemical purity of the formed products was obtained by the ability of the labelled conversion product to form crystals of constant specific activity when mixed with 10 mg authentic inert carriers. Recrystallizations were carried out for the major conversion products, 17a-hydroxyprogesterone, androstenedione and testosterone. The specific activities of the last 3 crystallizations did not differ by more than 3%.
Histology
A sample of testicular tissue was taken from each animal for histological examination. The tissue was fixed in Bouin's fluid and after paraffin-wax embedding, 10 µ sections were stained with haematoxylin and eosin. Measurements of seminiferous tubule diameter were made by means of an objective micrometer (Olympus, Japan) and a projecting microscope (Micro Promar, Germany). The average diameter of the tubules for each animal was obtained by measuring at least 15 tubules selected at random.
Results

Testicular weight and seminiferous tubule diameter
The mean ± s.e.m. weights of the combined right and left testis in the 3 untreated and 3 gonadotrophin-treated echidnas were 442 ± 140 and 1113 ± 293 mg and the body weights were 3-27 ± 0-73 and 2-76 ± 0-60 kg in the two groups respectively. The testis to body weight ratios were higher in the treated animals (P < 0-01). The mean ± s.e.m. diameters of the seminiferous tubules in the untreated and gonadotrophin-treated echidnas were 63 ± 11 and 109 ± 10 urn respectively (P < 0-01). Histological examination of the testes showed no evidence of spermatogenesis in the untreated or gonadotrophin-treated animals. There was no obvious increase in the quantity of interstitial tissue in treated animals.
Incubations
Six conversion products were isolated when [4-14C]progesterone was used as the substrate; they were 17rx-hydroxyprogesterone, testosterone, androstenedione, 17ct,20ß-dihydroxypregn-4-en-3-one and 20a-and 20ß-hydroxypregn-4-en-3-one. The percentage yields for the untreated and gonadotrophin-treated animals are given in Table 1 . Untreated animals. The major conversion product from [4-14C] progesterone was 17a-hydroxyprogesterone; the yields of 3 other C21-steroids, 17a,20ß-hydroxypregn-4-en-3-one and 20a-and 20ß-hydroxypregn-4-en-3-one and that of androstenedione and testosterone were <0-5%. Approximately 95% of the added substrate was recovered unaltered. When the tissue was incubated with [4-14C] androstenedione as the substrate, testosterone was the only conversion product isolated in a yield of approximately 10%.
Gonadotrophin-treated animals. There was an overall increase (P < 0-01) in steroidogenesis by the echidna testis after gonadotrophin treatment (Table 1 ). The major product was 17a-hydroxyprogesterone, followed by androstenedione. The yields of testosterone and 17 ,20ß-dihydroxypregn-4-en-3-one were considerably higher than in incubations from tissue of untreated animals. The yields of 20a-and 20ß-hydroxypregn-4-en-3-one were less than 1%.
In the unilaterally castrated echidna the weight of the left testis at removal was 1310 mg, while that of the right testis when removed 4 months after was 830 mg. The body weight of the animal was 2-76 kg initially and 2-72 kg 4 months later.
The yields of steroids from the left testis were similar to those of other treated animals ( (Preslock & Steinberger, 1977) and rabbit (Matsumoto, Yamada & Tsujimura, 1976) . This is in contrast to data obtained for man (Steinberger et al, 1974) , rat (Nayfeh, Barefoot & Baggett, 1966; Steinberger & Ficher, 1968; Sowell, Folman & Eik-Nes, 1974) , mouse (Ellis & Berliner, 1965; Tsujimura & Matsumoto, 1974) and a marsupial, the possum (Trichosurus vulpécula, unpublished observations), in which testosterone is the primary metabolite formed from incubation of testicular tissue with similar precursors.
In general the phylogenetic specificity of FSH/LH to testicular steroidogenesis is related to the source of the testes and the gonadotrophic hormone (Tsui & Licht, 1977) . We succeeded in inducing an increased rate of steroidogenesis in echidnas after 15 days treatment with gonadotrophins of eutherian origin. Although 17a-hydroxyprogesterone persisted as the major conversion product, there was an approximately 40-fold rise in the yields of testosterone and androstenedione (Table 1) . Another steroid which increased appreciably was 17 ,20ß-dihydroxypregn-4-en-3-one. The predominance of the 20ß-hydroxylase over the 20a-hydroxylase activity seems to be a characteristic of non-mammalian vertebrates, such as reptiles (Dorfman & Ungar, 1965; Bourne & Seamark, 1978) .
In addition to an elevated steroidogenic effect, gonadotrophin treatment caused a 3-fold increase in the weight of the testis. It seems likely that the enlargement was mainly due to the increased size of the seminiferous tubules. We did not succeed in inducing spermatogenesis which could have been due to an insufficient duration of treatment, since the relative testicular weights remained in the range which is found in seasonally inactive males (Griffiths, 1968) .
